Characterization and separation of the arachidonic acid 5-lipoxygenase and linoleic acid omega-6 lipoxygenase (arachidonic acid 15-lipoxygenase) of human polymorphonuclear leukocytes.
The cytosolic fraction of human polymorphonuclear leukocytes precipitated with 60% ammonium sulfate produced 5-lipoxygenase products from [14C]arachidonic acid and omega-6 lipoxygenase products from both [14C]linoleic acid and, to a lesser extent, [14C]- and [3H]arachidonic acid. The arachidonyl 5-lipoxygenase products 5-hydroperoxy-6,8,11,14-eicosatetraenoic acid (5-HPETE) and 5-hydroxy-6,8,11,14-eicosatetraenoic acid (5-HETE) derived from [14C]arachidonic acid, and the omega-6 lipoxygenase products 13-hydroperoxy-9,11-octadecadienoic acid (13-OOH linoleic acid) and 13-hydroxy-9,11-octadecadienoic acid (13-OH linoleic acid) derived from [14C]linoleic acid and 15-hydroxyperoxy-5,8,11,13-eicosatetraenoic acid (15-HPETE), and 15-hydroxy-5,8,11,13-eicosatetraenoic acid (15-HETE) derived from [14C]- and [3H]arachidonic acid were identified by TLC-autoradiography and by reverse-phase high-performance liquid chromatography (RP-HPLC). Products were quantitated by counting samples that had been scraped from replicate TLC plates and by determination of the integrated optical density during RP-HPLC. The arachidonyl 5-lipoxygenase had a pH optimum of 7.5 and was 50% maximally active at a Ca2+ concentration of 0.05 mM; the Km for production of 5-HPETE/5-HETE from arachidonic acid was 12.2 +/- 4.5 microM (mean +/- S.D., n = 3), and the Vmax was 2.8 +/- 0.9 nmol/min X mg protein (mean +/- S.D., n = 3). The omega-6 linoleic lipoxygenase had a pH optimum of 6.5 and was 50% maximally active at a Ca2+ concentration of 0.1 mM in the presence of 5 mM EGTA. When the arachidonyl 5-lipoxygenase and the omega-6 lipoxygenase were separated by DEAE-Sephadex ion exchange chromatography, the omega-6 lipoxygenase exhibited a Km of 77.2 microM and a Vmax of 9.5 nmol/min X mg protein (mean, n = 2) for conversion of linoleic acid to 13-OOH/13-OH linoleic acid and a Km of 63.1 microM and a Vmax of 5.3 nmol/min X mg protein (mean, n = 2) for formation of 15-HPETE/15-HETE from arachidonic acid.